Febrile status epilepticus is a serious and frightening event in the life of the child and parent. It is regarded as a medical emergency with potential long lasting consequences. The purpose of this study was to look at the immediate and long term effects of such an event on parental stress and parents' perception of their child's physical and psychosocial wellbeing. Methods: From 2003 to 2010, 199 subjects, age 1 month to 5 years, were recruited as part of a prospective, multicenter study (FEBSTAT) of consequences of febrile status epilepticus (FSE). At one month and one year after the episode of FSE, parents were asked to complete the Parenting Stress Index, short form (PSI/SF), the Pediatric Quality of Life Inventory (PedsQL) and the Child Behavior Checklist (CBCL). In addition to PedsQL and CBCL in the FEBSTAT subjects only, a comparison was made between Columbia Study of First Febrile Seizures subjects with a first simple febrile seizure (SFS) and the FEBSTAT group, including 15 subjects with FSE from the Columbia group, in the area of parental stress which was administered at the same time intervals in both studies. Results: At baseline, the PSI/SF was statistically significantly higher for SFS versus FSE on the parent-child dysfunctional score and the total raw score, however at one year this difference resolved. In the FSE group, significantly higher parental stress over one year was reported in children with abnormal versus normal prior development (p= 0.02). Prior abnormal development was a risk factor at 1 year for lower total PEDSQL (p=0.01) versus prior normal development. Mean scores on the CBCL at baseline and 1 year were within the normal range for both empirically based scales and major risk factors. Conclusions: Parents of children experiencing a SFS experienced more stress at baseline than those with FSE. Families of children in the FEBSTAT cohort with identified development problems at baseline that continued, or progressed over the one year period, reported decreasing QOL.
Introduction
Febrile status epilepticus (FSE) is a serious event in the life of the child and parent. There are few data that inform health care professionals of the lasting impact an initial episode of FSE has on them in terms of coping, stress, anxiety, and behavior. We do know that parents are extremely frightened immediately following a seizure, whether febrile or afebrile, of long or short duration [1, 2] . Parents usually have many questions pertaining to etiology, treatment, and prognosis; however a solitary episode may have little impact unless other factors come into play. While comorbidities are common in established epilepsy, it is not known when many of them present; before or after the illness, or whether they exacerbate following it. The aim of this portion of the FEBSTAT research was to study the immediate and long-term effects of such an event on parental stress and parents' perception of their child's physical and psychosocial wellbeing.
Methods

Participants
The consequences of prolonged febrile seizures study (FEBSTAT) enrolled 199 subjects age 1 month to 5 years of age who presented with FSE between May 2003 and March 2010 at 5 academic medical centers in the United States. The detailed methodologies of the study as well as the inclusion and exclusion criteria have been previously published [3, 4] . A febrile seizure was defined in accordance with the National Institutes of Health (NIH) and International League Against Epilepsy (ILAE) criteria. Status epilepticus (SE) was defined as a seizure lasting N 30 min or a series of seizures without full recovery in between lasting N30 min [5] [6] [7] [8] .
A comparison group was available from the Columbia Study of First Febrile Seizures which recruited 159 children ages 6 months to 5 years with a first febrile seizure [9] . This comparison group contained 15 cases of FSE, 102 children with a simple febrile seizure (SFS), as well as 49 with prolonged febrile seizures that did not meet criteria for either a simple seizure or status epilepticus.
Study procedures
In the FEBSTAT cohort, the children were recruited within 72 h of the event.
Clinical data were collected and the child received a neurological evaluation, EEG, MRI, and blood work, including serum to assay HHV6/HHV7 centrally for viremia or reactivation. One month later the child was seen in the clinic office where parents completed the 3 rating scales for stress, quality of life and behavior; while the subject had baseline neuropsychological testing. These scales, as well as imaging, EEG, and neuropsychological testing were, or will be, repeated at 1, 5 and 10 years after the initial event. The comparison group of 102 children with SFS and the 15 children with FSE from the Columbia study had a similar recruitment and were evaluated with the PSI-SF at the same 1-month and 1-year intervals.
Measures
The questionnaires that were completed by the parent at one month and at one year following the FSE were: the parenting stress index-short form (PSI/SF), the pediatric quality of life inventory (PedsQL), and the Child Behavior Checklist (CBCL).
The PSI [10] is a questionnaire containing statements for which the parent ranks level of agreement. It measures stress directly associated with the parenting role of parents with children 1 month to 12 years. The short form has three sub-scales: parental distress, parent-child dysfunctional interaction, and difficult child. Parents who obtain a Total Stress score above a raw score of 85 are considered to be experiencing clinically significant parenting stress. The PSI was administered in both the FEBSTAT and Columbia cohorts.
The PedsQL generic core scale measures health-related quality of life in healthy children and adolescents. It contains four multidimensional scales including physical, emotional, social, and school functioning, yielding summary scores in physical and psychosocial health as well as a total score [11] . Scoring is on a scale of 0-100 with the higher score indicating a better quality of life. Mean scores of 80-83 were obtained on over 10,000 parent proxy reports in initial health care testing [12] . The Peds PEDSQL is part of the NINDS common data elements [13] .
The CBCL [14, 15] preschool forms are designed to be self-administered by parents of children 1 ½ to 5 years who have at least a 5th grade reading skill. It contains 100 questions categorized into five problems areas or DSM-oriented scales: affective, anxiety, pervasive developmental, attention deficit/hyperactivity, and oppositional; and seven syndrome scales: emotionally reactive, anxious/depressed, somatic complaints, withdrawn, sleep problems, attention problems, and aggressive behavior; as well as other problems. Normal range is a score of 64 and below. A score of 65 to 69 is considered in the borderline clinical range and 70 and over is in the clinically significant range. It is part of the common data elements for assessing behavior in studies of epilepsy recently established by NINDS.
Human subjects
Both FEBSTAT and the Columbia First Febrile Seizure studies were approved by the Institutional Review Boards for Protection of Human Subjects at all institutions. Written informed consent was obtained from the parents in all cases. In FEBSTAT, when the children became older, written assent was also obtained but this was not applicable at baseline and one year given the median age of 15 months in FEBSTAT and 18 months in Columbia cohort.
Statistical analysis
Frequencies, percentages, means, and standard deviations were used to summarize demographic characteristics and seizure phenomenology. Comparisons between FSE and SFS for the PSI used t-tests. Predictors of PEDSQL and CBCL over time were assessed at baseline and one year using t-tests. Comparisons between FSE and SFS used ANOVA. Risk factors included baseline insurance status, development, and any MRI abnormality. t-Tests were used to assess the relationship between each of these risk factors and abnormal EEG at baseline for PEDSQL in FSE only. Statistical significance was set as p b 0.05. All tests are two tailed. All analyses were conducted via SAS 9.4.
Results
Stress
The PSI data were available on 119 subjects with FSE from FEBSTAT and FSE from the Columbia cohort at baseline and 97 at one year. Change was calculated from baseline to one year in 65 available children with both baseline and one year scores (Table 1) . Parental stress was within the normal range at both baseline and at one year. Compared to children with prior normal development, there was significantly increased stress from baseline to one year in children with abnormal prior development (0.1 (14.3) vs 12.4 (17.0), p = 0.02). There were no significant differences for the change from baseline to one year for total PSI score, age at FSE, gender, insurance status, focality, EEG and imaging abnormality, recurrent SE, and onset of epilepsy within 1 year. The highest stress scores, nearing a raw score of over 85, considered to be experiencing clinically significant parenting stress, were in the group that developed epilepsy within one year and in the group that had recurrent episodes of FSE. Eighty-three parents from the comparison group with SFS completed baseline PSI and 73 completed the 1-year follow-up. At baseline, the PSI was statistically significantly higher for SFS versus FSE on the parent-child dysfunctional score and the total score (Table 2 ). There was no statistical difference between the FSE cases and SFS comparison group at the 1-year follow-up.
Quality of life
Quality-of-life scores (PEDSQL) were available only for the FEBSTAT cohort.
Given the median age of 15 months in this cohort, more responses were available at one year (N = 74) than at baseline (N = 27). When compared to normal development, abnormal development was associated with a decrease in PEDSQL total score at one year (Table 3: 69.2 vs 87.1, p b 0.01). EEG, focality, insurance status, MRI abnormalities, onset of epilepsy, gender, and recurrent SE were not associated with the PEDSQL total score.
Child Behavior Checklist
The CBCL mean scores at baseline and one year were normal in the FEBSTAT group (Table 4 ). There were no significant associations between any of the risk factors and the CBCL at baseline or at one year.
Correlations between measures
Among FEBSTAT cases, the Pearson Correlation Coefficient between PEDSQL and the CBCL total problems score was −0.61 (p b 0.01) and the correlation between PSI and the CBCL total problems score was 0.42 (p b 0.01).
Discussion
When considering the severity of the event that the child with FSE and parent have experienced, it is noteworthy that the only significant finding for stress was higher parental stress at baseline and 1-year follow-up reported by parents of children with abnormal prior development compared to children with normal prior development. Abnormal development was also a major correlate of a decreased quality of life. In contrast, duration of seizure, and imaging and EEG findings were not major determinants. There are several possible explanations for these findings.
The chronicity of an illness maintains a level of stress over time which can impact quality of life. The identification of stress may develop over time and not is based on a one-time event but rather a constant demand on the parent. Differing child and parental characteristics seem to play a part in how the parent perceived stress [16] . Our group of children was young and meeting developmental milestones; and they did not meet the definition of having a chronic illness.
The PSI at one year was similar in the FEBSTAT and SFS Columbia group. While FSE is an acute life threatening event associated with a significantly increased long-term risk of epilepsy, the short-term outcomes are favorable. Although simple febrile seizures are generally regarded as benign by medical professionals, they are nevertheless very frightening events also.
During the acute event, parents may think their child is dying, however medical outcomes at one month and one year are not very different except that the FSE group has an increased risk of recurrent SE. Comorbidities in development dominate in predicting parental stress and PEDSQL in the FSE cohort. The fact that the small group of children who developed epilepsy in the first year following FSE also had a lower PEDSQL supports this concept.
Mean PEDSQL scores for the four multidimensional scales and the total scale score at baseline and 1 year fell within the normal range. These results are not surprising as our population was generally young and healthy and the questionnaire when originally tested in healthy children showed higher scores. Even at the 1-year follow-up, when a group of these children had further febrile seizures as well as recurrent febrile status epilepticus, and a smaller proportion developed epilepsy, the PEDSQL scores remained normal. In more severe situations with longer ICU stays, PEDSQL scores have been shown significantly worse quality of life [17] .
In our study, the scores on the CBCL at baseline were all within the normal range which would be expected in a group of children with predominately normal development prior to measurement. At the 1-year testing, the behavior scores continued to be within the normal range. This finding is congruent with the supposition of Martinos et al. [18] that premorbid conditions have the dominant effect on behavioral outcome. Their study reported combined results of development which included both parental and neuropsychological assessment. Roy et al. [19] found similar results in their study of outcome after status epilepticus, although they detected a significant difference between the healthy controls and the FSE groups in those aged 3 to 21 months.
Unfavorable global outcome, lower health related PEDSQL, and an increased risk of developing epilepsy were noted by Abend and associates [20] in children who had acute encephalopathy and status epilepticus but were neurodevelopmentally normal prior to their PICU admission. In contrast the FEBSTAT group had FSE but not an acute encephalopathy and recovered to baseline prior to the 1-month assessment of PSI, PEDSQL, and behavior.
Findings on the CBCL over the longer-term course of the study will yield needed information about comorbidities that arise in the subsequent long term, especially in the group that develops epilepsy.
Implications for care providers
Parents have many questions pertaining to etiology, treatment, and prognosis. Subjects and families who participated in the FEBSTAT study received close follow-up and direct contact with care providers. Family support at the time of the initial event and during the first year following may be beneficial in curbing stress and promoting a good quality of life; and intermittent assessment will aid in identifying areas of concern in the child's development.
Conclusions
The aim of this portion of the FEBSTAT research was to study the immediate and long-term effects of an initial event of status epilepticus on parental stress and parents' perception of their child's physical and social wellbeing. An initial episode of febrile status epilepticus, in FEBSTAT, did not have significant detrimental effects on parental stress, quality of life or behavior. One year following the event, only those subjects with abnormal development at baseline had an increase in parental stress over time. The parents of children that developed epilepsy within one year and those that had recurrent episodes of FSE approached a clinically significant stress level at one year. This emphasizes the importance of identifying comorbidities that play a role in determining stress and QOL outcomes. Continued observation at five years after the initial episode of FSE may inform us of longer-term difficulties and help with identifying potential targets for the design of interventions to prevent untoward consequences.
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